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(57)Abstract: 

PURPOSE: To supply the irreducible minimum of power 
supply to an emergency power supply terminal by 
providing an overcurrent breaker connected to the 
terminal of a storage battery in series and a relay circuit 
for connecting a terminal voltage of a part of cells of a 
storage battery to an emergency power supply terminal 
by interlocking with this overcurrent breaker, when the 
overcurrent breaker turns into an open condition. 
CONSTITUTION: When overcurrent flows from the high 
voltage circuit of a storage battery due to unexpected 
failure, the overcurrent breaking switch 21a of an 
overcurrent breaker 21 automatically turns into an open 
condition so as to break the power supply from the 
storage battery. At the same time, a low-voltage power 
supply connection switch 21b is set into a closed 
condition by interlocking with action of the overcurrent 
breaking switch 21a. When the low-voltage power supply 
connection switch 21b turns into the closed condition, 
terminal voltage from a part of cells equivalent to 

voltage 24V of a storage battery is applied to the coil 24a of a relay circuit 24. Thus relay 
switches 24b and 24c are set into closed conditions and the minimum 24V power supply 
necessary for vehicle operation is supplied to an emergency power supply terminal 23 of a 
distributing board 26. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The squirrel-cage induction machine connected with an internal combustion engine's revolving shaft, and 
the battery by which the series connection of many eels was carried out. In braking of an intemal combustion 
engine and an APU equipped with the inverter circuit which changes electrical energy bidirectionally and combines 
the polyphase current circuit of said squirrel-cage induction machine, and the direct current circuit of said battery, 
and the control circuit which controls this inverter circuit When the overcurrent breaker connected to the terminal of 
said battery at the serial and this overcurrent breaker change into an open condition. An intemal combustion 
engine's braking and APU which are characterized by having the relay circuit which is interlocked with this 
overcurrent breaker and connects the terminal voltage of some eels of said battery to an emergency power supply 
terminal. 

[Claim 2] It is braking of an intemal combustion engine according to claim 1 and the APU which are equal to the 
rated terminal voltage (a large-size car is 24V and a small-size car is 12V) of the automobile where the rated 
voltage is standard as for said emergency power supply terminal and by which said emergency power supply 
terminal was connected to the various loads of a car through antisuckback diode. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention is used for the equipment which supplies the electric energy which changed 
and accumulated the mechanical energy generated when braking an internal combustion engine in electric energy, 
and was accumulated when accelerating an intemal combustion engine to an auxiliary accelerator, and is made to 
generate mechanical energy. 

[0002] This invention relates to electric braking of the automobile indicated by the international annoimcement 
official report WO 88/0617 (international application number PCT/JP/00157), and amehoration of an auxiliary 
accelerator. This invention is equipment suitable for carrying in the automobile equipped with the auxiliary 
acceleration and the auxiliary damping device which the applicant for this patent is manufacturing and selling under 
the name of HIMR. 
[0003] 

[Description of the Prior Art] The applicant for this patent indicated electric braking and the auxiliary accelerator of 
an automobile in the intemational announcement official report WO 88/0617 (intemational application number 
PCT/JP/00157). The squirrel-cage induction machine 2 with which that rotator section was directly linked with the 
intemal combustion engine 1 as this equipment was shown in drawing 3 , It changes into the alternating voltage of 
the frequency to which many eels suited [ rotating magnetic field / of a rotational speed lower than an axial 
rotational speed of the squirrel-cage induction machine 2 ] carrying out induction in the direct current voltage of the 
battery 3 connected to the serial, and this battery 3. It has the inverter circuit 4 which gives this to the squirrel-cage 
induction machine 2, and changes the altemating current power firom the squirrel-cage induction machine 2 into 
direct current power, and the inverter control circuit 5 which generates the control signal which sets up the 
frequency of tiie ac side electrical potential difference of this inverter circuit 4. A means to generate a control 
command by the operator according to operation of an automobile is included in this inverter control circuit 5. 
[0004] Moreover, the revolution sensor 6 is attached in the intemal combustion engine, the signal fi-om this 
revolution sensor 6 is given to the inverter control circuit 5, and the information about the charge condition of a 
battery 3 inputs it further. 

[0005] A capacitor 7 and the solid state switch circuit 12 are connected to the output side of an inverter circuit 4, 
and a resistor 1 1 is connected through this solid state switch circuit 12. When electrical energy superfluous like 
large braking in an automobile cannot carry out line crack regeneration occurs, this resistor 1 1 is constituted so that 
this may be made to dissipate. 

[0006] Furthermore, the detector 13 which detects the output voltage of an inverter circuit 4 is connected to a 
battery 3 and the solid state switch circuit 12, and a resistor 1 1 is equipped with the current detector 15 which 
detects change of a current. The switch control circuit 14 which controls the solid state switch circuit 12 according 
to that detecting signal is connected to this current detector 15. A detector 13 is connected to this switch control 
circuit 14. 

[0007] This equipment is carried in an automobile, at the time of braking of an automobile, the energy generated by 
braking is collected as electrical energy, and it stores electricity it at it, changes into mechanical energy that 
electrical energy that it stored electricity at the time of acceleration of an automobile, and gives the intemal 
combustion engine for axle actuation auxiliary power. 

[0008] That is, in the acceleration mode which uses the squirrel-cage induction machine 2 as an intemal combustion 
engine's 1 APU, the inverter control circuit 5 gives the rotating magnetic field of the rate exceeding an intemal 
combustion engine's 1 rotational speed to the squirrel-cage induction machine 2, and includes a means to control the 
inverter circuit 4 to give the rotating magnetic field of the rate which is less than an intemal combustion engine's 1 
rotational speed to the squirrel-cage induction machine 2, in the slowdown mode which uses the squirrel-cage 
induction machine 2 as an intemal combustion engine's 1 damping device. Moreover, in acceleration mode, an 
inverter circuit 4 gives the dc output of the electrical energy accumulated in the battery 3 to the squirrel-cage 
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induction machine 2 as a polyphase current output, and includes the circuit means given to a battery 3 by making 
polyphase current output energy of the squirrel-cage induction machine 2 into a dc output in slowdown mode. 
[0009] The battery 3 of equipment is constituted such conventionally by the structure where many eels 
corresponding to the rated voltage by the side of a direct current of an inverter circuit 4 were connected to the serial. 

[0010] 

[Problem(s) to be Solved by the Invention] By the way, since the terminal voltage of this battery is a value 
practically exceeding 300V, From there being a possibility that an overcurrent may flow in the failure part and 
failure may be expanded if poor insulation and fault current occur by a certain unexpected failure In order to 
prevent this, when the cxirrent which exceeds a predetermined value in a battery is detected, the overcurrent breaker 
20 which intercepts the high-tension circuit of a battery automatically as shown in drawing 4 will be formed in the 
terminal of the battery of this equipment at a serial. However, with this equipment, when this overcurrent breaker 
20 operates temporarily and connection of a battery 3 is intercepted, all the power sources over this automobile will 
stop. When a power source stops, the equipments concerning operation stop [ no ] and it becomes impossible for an 
internal combustion engine's control circuit, the control circuit of a change gear or a clutch, a headlight, etc. to 
continue operation of an automobile. 

[001 1] Even if this invention is performed for such a backgroimd and the overcurrent breaker of the high-tension 
circuit of a battery operates, as a necessary minimum power source is supplied to an emergency power supply 
terminal, while securing the insurance of equipment, an automobile aims at offering the equipment which does not 
cause failure on the street. 
[0012] 

[Means for Solving the Problem] The squirrel-cage induction machine with which this invention was connected 
with an intemal combustion engine's revolving shaft, and the battery by which the series connection of many eels 
was carried out. In braking of an intemal combustion engine and an APU equipped with the inverter circuit which 
changes electrical energy bidirectionally and combines the polyphase current circuit of said squirrel-cage induction 
machine, and the direct current circuit of said battery, and the control circuit which controls this inverter circuit 
When the overcurrent breaker connected to the terminal of said battery at the serial and this overcurrent breaker 
change into an open condition, it is characterized by having the relay circuit which is interlocked with this 
overcurrent breaker and connects the terminal voltage of some eels of said battery to an emergency power supply 
terminal. 

[0013] Said emergency power supply terminal is equal to the rated terminal voltage (a large-size car is 24V and a 
small-size car is 12 V) of the automobile where the rated voltage is standard, and, as for said emergency power 
supply terminal, it is desirable to connect with the various loads of a car through antisuckback diode. 
[0014] 

[Fimction] If an overcvurent flows from the high-tension circuit of a battery by unexpected failure, an overcvurent 
breaker will operate and a high-tension circuit will be intercepted. This cutoff actuation is interlocked with, a relay 
circuit operates, and the terminal voltage of some eels of a battery is connected to an emergency power supply 

terminal. 

[0015] Since operation of an intemal combustion engine can be made by this to continue even if the power source 
from a high-tension circuit stops while being able to supply a necessary minimum power source to an emergency 
power supply terminal and being able to secure the insurance of equipment, an automobile can be promptly moved 
to the location which does not become the hindrance of traffic from on the street, 
[0016] 

[Example] Next, this invention example equipment is explained based on a drawing. The block diagram and 
drawing 2 which show the whole configuration concerning this invention example equipment in drawing 1 are 
drawing showing the configuration of the important section concerning this invention example equipment. 
[0017] The squirrel-cage induction machine 2 with which this invention example equipment was connected with an 
intemal combustion engine's 1 revolving shaft. The inverter circuit 4 with which many eels change electrical energy 
bidirectionally, and combine the battery 3 by which the series connection was carried out, and the polyphase current 
circuit of the squirrel-cage induction machine 2 and the direct current circuit of a battery 3, The inverter control 
circuit 5 which controls this inverter circuit 4, and the revolution sensor 6 which detects an intemal combustion 
engine's 1 rotational speed, and sends out that detection output to the inverter control circuit 5, The capacitor 7 
connected to the output side of an inverter circuit 4, and the solid state switch circuit 12, It has the resistor 1 1 
connected to this solid state switch circuit 12, the detector 13 which detects the output voltage of an inverter circuit 
4, the switch control circuit 14 which controls the solid state switch circuit 12, and the current detector 15 which 
detects current change of a resistor 1 1 . Fxirthermore, when the overcurrent breaker 21 connected to the terminal of a 
battery 3 at the serial and this overcurrent breaker 21 change into an open condition as a description of this 
invention, The relay circuit 24 which is interlocked with this overcurrent breaker 21 and connects the terminal 
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voltage of some eels of a battery 3 to the emergency power supply terminal 23 in a panelboard 26, It has DC to DC 
converter 28 which changes the high tension (300V) of a battery 3 into a low battery (24V). The emergency power 
supply terminal 23 The rated voltage is equal to the rated terminal voltage (a large-size car is 24V and a small-size 
car is 12 V) of a standard automobile, and is connected to the various loads of a car through the antisuckback diode 
25, 

[0018] Moreover, low voltage power supply coimection switch 21b which will be interlocked with the overcurrent 
breaker 21 when overcurrent isolating-switch 21a which will be in an open condition automatically [ when an 
overcurrent flows ], and intercepts a power source at a high speed, and its overcurrent isolating-switch 21a change 
into an open condition, will be in a closed state, and supplies a low-battery (24V) power source to a relay circuit 24 
is contained. 

[0019] Next, actuation of this invention example equipment constituted in this way is explained. 

[0020] If an overcurrent flows from the high-tension circuit of a battery 3 by unexpected failure, overcurrent 

isolating-switch 21a of the overcurrent breaker 21 will be in an open condition automatically, and the power source 

from a battery 3 will be intercepted. Simultaneously, actuation of this overcurrent isolating-switch 21a is 

interlocked with, and low voltage power supply connection switch 21b is set as a closed state. 

[0021] If low voltage power supply connection switch 21b will be in a closed state, the terminal voltage from some 

eels equivalent to electrical-potential-difference 24 V parts of a battery 3 will be added to coil 24a of a relay circuit 

24. This sets relay switches 24b and 24c as a closed state, and 24V minimimi power source required for car 

operation is supplied to the emergency power supply terminal 23 of a panelboard 26. 

[0022] From the emergency power supply terminal 23 of a panelboard 26, the supply path of 24V power source to 
the circuit needed for operation of cars, such as a control circuit of an intemal combustion engine's control circuit, a 
change gear, and a clutch, a hazard lamp, a parking lamp, and a headlight, at worst has branched, current supply is 
promptly performed in these circuits, and it changes into the condition which can run a car. 
[0023] The current supply way to various equipments other than the circuit needed at worst is connected through 
the antisuckback diode 25 for a panelboard 26 and car operation. For this reason, the supply of those other than the 
circuit from the panelboard 26 of 24V power source supplied to the emergency power supply terminal 23 is 
prevented. Since current supply is performed only from some eels of a battery 3 in a state of emergency, a battery 3 
can stop this to the minimum, although charge capacity becomes an imuniformity. 

[0024] Moreover, when the overcurrent breaker 21 operates, it indicates that the condition that 24V power source 

was supplied to the alarm lamp 27 arranged at the driver's seat, and it was in the present state of emergency by the 

buming, and the state of emergency could be avoided was set up, and it is notified to an operator. 

[0025] In addition, the overcurrent breaker 21 is normal, when low voltage power supply connection switch 21b 

carries out short failure, an alarm lamp 27 lights up and an operator is told about failure of a relay circuit 24. 

[0026] 

[Effect of the Invention] There is effectiveness to which it can be made to move promptly in the location which 
does not become the hindrance of the traffic from on the street by the automobile while a necessary minimum 
power source can be supplied to an emergency power supply terminal when the high-tension circuit of a battery to 
an overcurrent flows by failure which is not expected according to [ as explained above ] this invention, an 
overcurrent breaker operates and a power source stops, and this secures the insurance of equipment. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The block diagram showing the whole configuration concerning this invention example equipment. 
[Drawing 2] Drawing showing the configuration of the important section concerning this invention example 
equipment. 

[Drawing 3] The block diagram showing the whole configuration concerning conventional example equipment. 
[Drawing 4] Drawing showing the configuration of the important section concerning conventional example 
equipment. 

[Description of Notations] 

1 Internal Combustion Engine 

2 Squirrel-cage Induction Machine 

3 Battery 

4 Inverter Circuit 

5 Inverter Control Circuit 

6 Revolution Sensor 

7 Capacitor 

1 1 Resistor 

12 Solid State Switch Circuit 

13 Detector 

14 Switch Control Circuit 

1 5 Current Detector 

20 21 Overciurent breaker 

21a Overcurrent isolating switch 

21b Low voltage power supply connection switch 

22 DC to DC Converter 

23 Emergency Power Supply Terminal 

24 Relay Circuit 
24a Coil 

24b, 24c Relay switch 

25 Antisuckback Diode 

26 Panelboard 

27 Alarm Lamp 

28 DC to DC Converter 
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DRAWINGS 



[Drawing 1] 
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[Drawing 3] 
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